Inventory of Land Use and Land Use Practices in the Canadian Great Lakes Basin: Report of the International Reference Group on Great Lakes Pollution from Land Use Activities: Volume 2 Canadian Lake Superior Basin by International Reference Group on Great Lakes Pollution from Land Use Activities
University of Windsor
Scholarship at UWindsor
International Joint Commission (IJC) Digital Archive
1977-12-01
Inventory of Land Use and Land Use Practices in
the Canadian Great Lakes Basin: Report of the
International Reference Group on Great Lakes
Pollution from Land Use Activities: Volume 2
Canadian Lake Superior Basin
International Reference Group on Great Lakes Pollution from Land Use Activities
Follow this and additional works at: http://scholar.uwindsor.ca/ijcarchive
This Report is brought to you for free and open access by Scholarship at UWindsor. It has been accepted for inclusion in International Joint
Commission (IJC) Digital Archive by an authorized administrator of Scholarship at UWindsor. For more information, please contact
scholarship@uwindsor.ca.
Recommended Citation
International Reference Group on Great Lakes Pollution from Land Use Activities (1977). Inventory of Land Use and Land Use
Practices in the Canadian Great Lakes Basin: Report of the International Reference Group on Great Lakes Pollution from Land Use
Activities: Volume 2 Canadian Lake Superior Basin. International Joint Commission (IJC) Digital Archive. http://scholar.uwindsor.ca/
ijcarchive/117
  
 
   
   
    
   
    
 
'
R
E
F
E
R
E
N
C
E
G
R
O
U
P
. POLLUTION
ACTIVITIES
f
 
I
N
T
E
R
N
A
T
m
N
A
L
I
I
I
V
I
I
I
I
I
I
I
I
I
I
I
I
l
A
I
I
I
I
I
I
S
I
J
O
I
N
T
M
I
I
]
I
M
I
I
I
I
I
S
I
P
I
I
I
I
B
I
I
B
I
S
Vl
Il
II
II
I
I
I
B
A
I
I
M
I
I
I
I
I
C
O
M
M
I
S
S
I
O
N
I
I
I
I
S
I
I
I
'
I
I
I
I
I
I
I
I
B
I
S
I
I
I
—
7
7
“
0
3
’
_
_
_
—
—
—
—
—
—
—
—
—
—
V ~ //
  
BEPIIIII III “II
INIEHNMIIINM BEHIIENBE EIIIIIII'
IIN EIIEM [MES Pllllllllllﬂ
HIIIM [Mill IISE MIIWIIIES
VﬂlIIME lI
BANANA"
[All SIIPHIIIIII BASIN
MEMBER, 1977
  
 INVENTORY OF LAND USE AND LAND USE PRACTICES
IN THE CANADIAN GREAT LAKES BASIN with
Emphasis on Certain Trends and Projections to
1980, and Where Appropriate, to 2020.
To be used as portion of the Canadian Task B
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 WEEWEEM
This report was assembled by many people working on the Canadian
portion of the Task B Study planned through the Pollution From Land Use
Activities Reference Group (PLUARG) of the International Joint Commission.
Canadian participants included:
Mr. John Batteke, Environment Canada
Mr. J.E. Brubaker, Ontario Ministry of Agriculture and Food
Mr. Robert G. Code, Ontario Ministry of Natural Resources
Mr. Dale Coleman, Environment Canada
Mr. D.M. Gierman, Environment Canada
Mrs. Elsie MacDonald, Agriculture Canada
Dr. Harvey Shear, Canada Centre for Inland Waters
Mrs. Anne Sudar, Environment Canada
The material for these reports was assembled from existing census
and other data available in 1972 - 1975.
Five volumes were prepared, one each for Lakes Superior, Huron,
Erie and Ontario, and a summary volume for the Canadian portion of the
Great Lakes Basin.
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 As
its
title
suggests,
this
volume
presents
an
Inventory
of
Land
Use
and
Land
Use
Practices
in
the
Canadian
Great
Lakes
Basin,
with
emphasis
on
certain
trends
and
projections
to
1980
(and
to
2020
where
appropriate).
The
report
integrates
several
studies
by
contractors
and
sub—contractors.
These
studies
were
part
of
the
Canadian
Task
B
effort
for
the
Great
Lakes
Pollution
from
Land
Use
Activities
Reference
Group,
International
Joint
Commission.
 
The
Task
B
report
for
the
Canadian
part
of
the
Great
Lakes
Basin
is
contained in five volumes:
Volume
I
Canadian
Great
Lakes
Basin
Summary
Volume
II
Lake
Superior
Basin
Volume
III
Lake
Huron
Basin
Volume IV Lake Erie Basin
Volume V Lake Ontario Basin
Knowledge
of
present
and
future
land
use
and
land
use
practices
are
important
as
background
for
evaluating
and
controlling
non—point
sources
of
water
pollution.
This
report
describes
and
quantifies,
as
appropriate,
the
Canadian
Great
Lakes
Basin's
geology,
soils,
minerals,
climate,
surface
and ground
water,
vegetation,
wildlife,
and
economic
and
demographic
characteristics.
It
inventories
available
information
on waste
disposal
operations,
lakeshore
and riverbank
erosion,
high—density non—sewered
residential
areas
and
recreational
land uses,
as well
as
materials
application of agricultural chemicals,
fertilizers, animal wastes and
salts on highways.
Finally,
future trends and projections are shown for
the above categories.
This Canadian Great Lakes Basin Summary and each of the four Canadian
lake basin volumes have been reviewed by Joint Task Group B, whose
comments were considered before approval for final report development.
This study forms a Canadian contribution to the Task B effort of the
Study on Great Lakes Pollution from Land Use Activities.
The study discussed in this report was carried out as part of the
efforts of the Pollution from Land Use Activities Reference Group, an
organization of the International Joint Commission, established under
the Canada-U.S. Great Lakes Water Quality Agreement of 1972. Findings
and conclusions are those of the author(s) and do not necessarily reflect
the views of the Reference Group or its recommendations to the Commission.
ix
  

 PHYSICAL FABRIC
The Canadian portion of the Lake Superior Basin lies entirely
within the Province of Ontario. It has a land area of 9,458,748 ha
(23.4 million acres) which represents 41 percent of the Canadian Great
Lakes Basin, yet contains only two percent of the basin's population and
economic activity. The entire Canadian Lake Superior Basin is underlain
by the Precabrian or Canadian Shield. Soils are shallow and infertile
in most areas, and topography is variable. The climate is characterized
by long cold winters and short warm summers. Forest is the dominant
vegetation type.
MAJOR LAND USES
The major land use in the Canadian portion of the Lake Superior
Basin is forestry, covering 98.8 percent of the land area. The remaining
land uses are agriculture, 0.5 percent; recreation, 0.2 percent; marsh,
0.2 percent; urban, 0.1 percent; and barren land, 0.1 percent.
SPEQIALIZED LAND USES
There are 56 mine tailings disposal sites in the Canadian portion
of the Lake Superior Basin, 12 of which are associated with active
mines.
There are 97 waste disposal sites which cover 516 ha (1275 acres)
of land and receive 557 t/d (1.22 million lb/d) of waste.
Little erosion takes place on the Lake Superior shoreline because
of its rocky and non-erodible nature.
Approximately eight percent of the Canadian Lake Superior Basin
population lives in high density, non-sewered residential areas.
MATERIALS USAGE
Materials usage is small, relative to the lower Great Lakes basins,
because of limited amount of agricultural land in the Canadian Lake
Superior Basin. Estimated annual use of pesticides is 540 kg (1190 lb).
The total nutrients annually applied to land in the Canadian Lake
Superior Basin from fertilizers and agricultural manures are: 1220 t
(2.7 million 1b) of nitrogen, 1070 t (2.35 million 1b) of phosphorus
(P205); and 1340 t (2.95 million lb) of potassium (K20).
In an average winter 28,400 t (62.5 million 1b) of salt are applied
to roads in the Canadian Lake Superior Basin.
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INTRODUCTION
The
Boundary
Waters
Treaty
(1909)
states
in
part
that
the
boundary
waters
and waters
flowing
across
the
boundary
shall
not
be polluted
on
either
side
to the
injury
of
health
and
property on
the
other
side.
In
accordance
with
this
treaty
and
the Water
Quality
Agreement
of
1972,
the
governments
of
Canada and
the United
States
requested
that
the
International
Joint
Commission
conduct
a
study on pollution
of
the
boundary waters
of
the
Great
Lakes
System by agriculture,
forestry
and other
land
use
practices.
Studies completed during 1969 demonstrated that diffuse land drainage
sources of pollutants were not only significant,
but also were difficult
to measure.
As a result of those findings,
the International Joint
Commission called upon the Great Lakes Pollution from Land Use Activities
Reference Group to provide a better definition of the impact of land use
activities, practices and programs on water quality in the Great Lakes.
ST PA
The February 1974 Detailed Study Plan emphasized four main tasks:
TASK A - assessment of problems, management of programs and research,
and the attempt to set priorities in relation to the best information
now available on the effects of land use activities on water quality
in boundary waters of the Great Lakes.
TASK B — inventory of land use and land use practices, with emphasis
on certain trends and projections to 1980 and, if possible, to
2020.
TASK C intensive studies of a small number of representative
' watersheds, selected and conducted to permit some extrapolation of
data to the entire Great Lakes Basin and to relate contamination of
water quality, which may be found at river mouths on the Great
4 Lakes, to specific land uses and practices.
TASK D - diagnosis of the degree of impairment of water quality in
the Great Lakes, including assessment of concentrations of contaminants
of concern in sediment, fish and other aquatic resources.
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ﬂ PHYSIIIM HBIIII:
CANADIAN
PORTION
OF
THE
LAKE
SUPERIOR
BASIN
The Canadian portion of the Lake Superior Basin lies entirely within
the Province of Ontario.
It has a land area of 9,458,748 ha (23.4 million
;
acres), which represents 41 percent of the Canadian Great Lakes Basin.
For purposes of this report,
the Lake Superior Basin has been divided
into three major sub-basins:
l) Sub—Basin l - the Kaministikwia;
2) Sub—
Basin 2 — Nipigon — Long Lac - White; and 3) Sub-Basin 3 — Magpie -
michipicoten - Montreal.
The boundaries of these sub-basins are illustrated
in Figure l.
N C
ELEQLQGX.
The Lake Superior Basin comprises part of the larger geologic area,
the Canadian Shield, which is underlain by ancient volcanic, sedimentary and
metamorphic rocks formed in the Precambrian Era.
During the early Precambrian Era, the earth's crust was subjected to
several periods of fracturing, mountain building, volcanism and erosion.
Greenstone belts, or zones of metamorphosed, complexly—folded volcanic,
sedimentary and instrusive rocks, were formed at that time, separated by
large expanses of banded gneiss and granitic rocks.
Sedimentation and volcanism during the middle to late Precambrian Era
deposited thick sequences of relatively flat—lying sedimentary and volcanic
rocks in the Thunder Bay — Lake Nipigon - Terrace Bay area. These formations
were intruded during the Precambrian Era by sills and dikes of diabase and
gabbro.
. W
Three main surficial features and soil texture areas have been identified
‘in the Canadian Lake Superior Basin. Lacustrine clay and silt deposits are
I
located near Thunder Bay, around Lake Nipigon, north of Long Lac and around
Marathon.
These deposits are significant because of their relatively high
biological productivity. Sand and gravel deposits are located in the area
north of Lake Nipigon. Outwash deposits of stratified granular material occur
in the area between Ignace and Lake Nipigon.
 
Ground moraine is the most widely distributed surficial type in the
Canadian Lake Superior Basin.
It consists of sandy till mixed with large amounts
of
boulders,
stones
and
gravel.
It contains
very
little
clay
and
is less
than
three feet in depth.
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*Topography in the Canadian portion of the Lake Superior Basin is
quite varied. The northern portion of the Basin is predominantly undulating
terrain, except for several areas west of Nipigon, which have quite high
relief. The areas to the south, near the shoreline, show moderate and
strong relief.
CLIIYIAIE
The main features of the climate of the Canadian Lake Superior
Basin are four distinct seasons and a variety of precipitation types and
sources. However, there is almost no month—to—month variation in the
amount of precipitation.
The Basin experiences very cold winters, with the -l8oC January
mean isotherm running across the southern end of Lake Nipigon. The
warming effect of Lake Superior is very noticeable in winter, with
Thunder Bay having a January mean temperature of -l4OC.
The steep northeastern shore of Lake Superior exhibits the heaviest
precipitation in the Canadian Great Lakes Basin. Throughout most of the
Canadian Lake Superior Basin, winter snowfall averages 150 to 250 cm (59
to 98 in). In most winters, the warm spells are not sufficiently warm
or long enough to melt much of the snow. As a result snow accumulation
on the ground can reach 75 cm (30 in) or more by winter's end.
The significance of the Canadian Lake Superior Basin climate, with
respect to land drainage, lies in: (l) the severe constraints it imposes
on agriculture; and (2) the fact that winter temperatures are often too low
for the effective use of salt on roads and highways.
EXDRQLQBX
WEB
Lake Superior is the largest freshwater lake in the world, with a
volume of 12,510 m3 (4.42 x 101l+ ft3) and a surface area of 82,100 kmz
(31,700 miz). The Basin also contains hundreds of inland lakes, the
largest being Lake Nipigon. The surface water drainage of the Canadian
Lake Superior Basin is illustrated in Figure l. The quality of surface
water in this area is generally high. The major Canadian Lake Superior
sub-basins are listed in Table l.
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CODE
Sub-Basin l: Kaministikwia River
Pi
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on
Ri
ve
r
2A
A
Ka
mi
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wi
a
an
d
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en
t
Ri
ve
rs
ZA
B
Bl
ac
k
St
ur
ge
on
Ri
ve
r
2A
C
Su
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2:
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—
Lo
ng
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Nip
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n
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and
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ion
2AD
,
4GB
Little Pic River, Long Lac Diversion
and
Nor
th
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re
ZAE
,
ZBA
,
4JD
Bla
ck
and
Pic
Riv
ers
ZBB
Pak
ask
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and
Whi
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Riv
ers
2BC
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Riv
ers
ZBE
Gou
lai
s,
Har
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y
and
Bat
cha
wan
a
Riv
ers
ZBF
W
Ground water in the Canadian portion of the Lake Superior Basin is
of variable quality and quantity, depending on the geology and soils of
each area. The bedrock of the Precambrian Shield is generally a poor
aquifer. However, in some areas fair aquifers are found in the glacial
overburden.
E T ION ES I
The Canadian portion of the Lake Superior Basin is 99 percent
forest-covered. The Nipigon — Long Lac — White River Sub—Basin is in the Boreal
Forest Region. The southern parts of the Kaministikwia and the Magpie —
Michipicoten — Montreal River Sub-Basin lies in the Great Lakes - St. Lawrence
Forest Region. These forests are the climax communities of the Canadian
Lake Superior Basin, and their watersheds yield high quality water.
Only a small amount of land around Thunder Bay has been cleared for
agriculture and urbanization.
White and black spruces, tamarack, balsam firs and jack pine are
characteristic species of the Boreal Forest Region. While the forests
are primarily coniferous, there is a general admixture of broadleaved
trees, such as white birch and its varieties, trembling aspen and
balsam poplar.
The Great Lakes — St. Lawrence Forest Region is characterized by a
mixed forest, consisting of eastern white and the red pines, eastern
hemlock and yellow birch. Common to this region are such species as
sugar maple, red maple, red oak, basswood and white elm. Other wide-
ranging species are the eastern white cedar and largetooth aspen, and
to a lesser extent, beech, white oak, butternut and white ash. Boreal
species, such as the white and black spruces, balsam fir, jack pine,
trembling aspen, balsam popular and white birch, are intermixed.
The forests of the Canadian portion of the Lake Superior Basin
provide abundant habitat for a wide variety of wildlife species.
A O 0 ICS
EQELLLALLQN
The Canadian portion of the Lake Superior Basin is sparsely populated,
containing only two percent of the total Canadian Great Lakes Basin
population in 1971. Of the 147,914 persons living in the Canadian Lake
Superior Basin, 108,411 (73 percent) reside in Thunder Bay. The distribu—
tion of this population among the three major sub-basins is as follows:
Kaministikwia - 115,294; Nipigon - Long Lac — White — 26,280; and Magpie —
Michipicoten — Montreal - 6,340.
R U U V
Economic activity in the Canadian portion of the Lake Superior Basin
is presented in Table 2. About 80 percent of the economic activity is located
in the Kaministikwia Sub—Basin. Examination of the land—based industries
(i.e., agriculture, forestry, fisheries and mining) indicates that mining
ranks first in the Basin, in terms of economic output. Forestry is second,
and agriculture and fisheries contribute only negligible amounts.
  
 TABLE 2
ECONOMIC ACTIVITY IN THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN, 1972
Real Domestic Product by Major Industrial Group
(millions of 1961 dollars)
 
Kaministikwia Nipigon —LongLac— Magpie-
Riv
er
Whi
te
Riv
ers
Mic
hip
ico
ten
—
(Su
b—B
asi
n
l)
(Su
b—B
asi
n 2
)
Mon
tre
al
R.
(Sub—Basin 3)
Total
Canadian
Lake Superior
Basin
Agr
icu
ltu
re
0.6
7
0.0
6
0.0
0.7
3
For
est
ry
9.0
7
5.9
3
0.3
1
15.
31
Fis
her
ies
0.1
3
0.1
1
0.0
2
0.2
6
Min
ing
7.5
9
21.
75
13.
71
43.
05
Man
ufa
ctu
rin
g
124
.60
33.
12
0.4
1
158
.12
Con
str
uct
ion
21.
62
2.7
7
0.7
7
25.
16
Transportation,
Utilities, Trade
and
Oth
er
237
.58
28.
87
6.6
5
275
.10
Total Output,
All
Sec
tor
s
401
.26
92.
61
21.
87
517
.73
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AGRICULTURE
The Kaministikwia Valley and the east shore of Black Bay
are the
only two areas in the Canadian portion of the Lake Superior Basin in
which agriculture is practiced.
Although the number of people involved
is not large, and the value of production is not significant in relation
to forestry and mining, agriculture is an important aspect of the social,
economic and food supply system of the Basin.
,
The main agricultural activity in the Canadian Lake Superior Basin
is dairy farming. Local farms provide all the fluid milk, 70 percent of
the potatoes and 50 to 60 percent of the eggs required by the residents of
Thunder Bay. Significant amounts of beef, pork and market garden produce
are also produced in the area.
FORESTRY
Forestry is an important part of the economy of the Canadian portion
of the Lake Superior Basin. Primary products include newsprint and allied
paper products, lumber, railway ties and veneer.
 
MINING
Mining is one of the mainstays of the economy of the Canadian Lake
Superior Basin, with large areas of moderate and high mineral potential
present there. Table 3 contains information on locations, products and
number of employees for six of the producing mines in the Basin. The total
value of the minerals sold in 1972 from five of the six mines was $88,846,000.
TABLE 3
INFORMATION ON SIX PRODUCING MINES IN THE CANADIAN PORTION
OF THE LAKE SUPERIOR BASIN, 1973
Company Location Products Employees
Algoma Development Beardmore Gold 2
, Corporation
International Shebandowan Nickel, Copper 325
Nickel Company
i
Noranda Mines Manitouwadge Zinc, Copper, 675
(Geco Division) Lead
Thunder Bay Thunder Bay Amethyst 4
Amethyst Stone
Wilroy Mines Manitouwadge Zinc, Copper, 165
Silver, Lead
Total 1,171
ll
  
RECREATION
An evaluation of recreation in the Canadian portion of the Lake
Superior Basin was done on the basis of land capability. Capability for
intensive recreation was derived from the Canada Land Inventory. Capability
for extensive or dispersed recreation was determined by relating water
patterns and topography.
Three areas exhibit very high capability for intensive recreational use.
Two of these areas are Thunder Bay and vicinity, including the Nor—Westers,
and the Sibley Peninsula. In both places, there are a variety of features and
all—season recreation potential. The Bathchawana — Goulais Bay area is also
outstanding because of its sand beaches, ski hills, waterfalls and rock
formations.
The capability for extensive recreation includes broad considerations
for such uses as canoeing, walking and dispersed cottaging. Areas with high
capability for extensive recreation include the Canadian Lake Superior shore—
line and the Lake Nipigon shoreline.
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The
land
use classification
scheme used
in this
report
is
described
below,followed
by presentation
of
the
results.
A
discussion of methodology
is presented in Appendix A of Volume I in this report series.
LAND USE CLASSIFICATION SISTEM
.lNIBIHMALIIﬁHi
The
factors
taken
into
consideration during
the
development
of
the
classification system are as follows:
1) nature of the data required;
2)
data
collection methodologies
available;
3)
cost
of
data acquisition;
4)
comparability
of
the data
from both
countries;
and
5)
timeliness
of
1
information.
E
I
The fact that the land use data were to be used in studies related to
water quality dictated that land use categories should be different with
respect to water runoff, types of pollution, degree of pollution, etc.
The
land use categories used in the inventory of Canadian portion of the Lake
?
Superior Basin are defined in Table 4.
H
TABLE 4
LAND USE CLASSIFICATION DEFINITIONS
URBAN — Land used for residential, commercial, industrial or institutional
purposes.
.
,
l
j
i
z
'
r
ﬁ
x
e
m
T
Z
C
'
:
.
:
_
.
-
;
.
.
»
;
Residential — Land used for residential purposes.
Single and multiple
dwelling units in the built—up portions of cities and towns were
.
included in this category.
Areas of urban sprawl, such as country
estates and strip residential developments, were also included.
0
Low density residential - Land used for residential purposes 1
which had 10 percent or less man—made surface ground cover.
Category included, for example, strip residential and country
estates. I
Medium density residential - Land used for residential purposes
which had 10 to 25 percent man—made surface ground cover. This
category included, for example, urban fringe subdivision — type
developments.
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 High density commercial— industrial — Land used for commercial,
 
industrial or institutional purposes which had greater than 25
percent man-made surface ground cover.
Tra
nsp
ort
ati
on
— L
and
use
d f
or
tra
nsp
ort
ati
on
fac
ili
tie
s s
uch
as
rail yards, highway interchanges, airports and airstrips.
EXT
RAC
TIV
E —
Lan
d u
sed
for
the
ext
rac
tio
n o
f e
art
h m
ate
ria
ls,
inc
lud
ing
ope
n p
it
min
es,
str
ip
coa
l m
ine
s,
com
mer
cia
l m
ine
ral
exc
ava
tio
ns,
com
mer
cia
l
top
soi
l r
emo
val
ope
rat
ion
s,
etc.
Idl
e l
and
hel
d i
n r
ese
rve
was
inc
lud
ed
in this category.
SLAG
HEAP
S —
Land
used
for
comm
erci
al d
umpi
ng o
f mi
ne
tail
ings
, ch
emic
als
and
slag
.
Thi
s c
ate
gor
y w
as
of
par
tic
ula
r s
ign
ifi
can
ce
in
the
Sud
bur
y
area.
OUTDOOR RECREATION — Land used for private or public outdoor recreation.
This category included such things as developed national, provincial,
municipal, city and private parks, wildlife sanctuaries, historical
sites, race tracks, golf courses, drive-in theatres, marinas and cemetaries.
AGRICULTURE —
Orchards, Vineyards, HorticultureL Fur and Poultry Operations —
Land used for the production of tree fruits and grapes, vegetables
and small fruits, and large scale fur farms and poultry operations.
Cropland — Land used for the production of annual crops such as
grain, tobacco or sugar beets.
Improved Pasture — Land used for pasture or for the production of
hay and other fodder crops. To qualify as improved, a pasture had
to exhibit some evidence of cultivation.
Unimproved Pasture — Included grasslands, such as natural range,
and areas of sedges and herbaceous plants. Brush scrub and mature
trees up to a maximum cover of 25 percent of the total area was
included in this category.
FOREST - Land bearing forest, short trees or bushes in which the tree
cover exceeded 25 percent.
MARSH & SWAMP - Open wetlands of all types were included in this
category.
BARREN - Land which did not support vegetation. Examples included sand
flats, barren rock, alkali flats, etc.
16
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SUB-BASIN 1: KAMINISTIKWIA RIVER
 
The major land uses in the Kaministikwia Sub—Basin are listed by
watershed in Table 5. Forest land constitutes 94 percent of this sub—
basin area.
Nearly all of the urban land in the Kaministikwia Sub-Basin is
located in the Kaministikwia and Current River watershed. In addition,
84 percent of the agricultural land in this sub—basin is located in this
watershed.
Both the Pigeon River and the Kaministikwia and Current River water-
sheds have small amounts of recreation land. The Black Sturgeon River
watershed contains 21,912 ha (54,144 acres) of land used for outdoor recreation.
SUB—BASIN 2: NIPIGON — LONG LAC — WHITE RIVERS
The majority of the land in the Nipigon — Long Lac - White River
Sub-Basin, 99.8 percent, is classified as forest (Table 6).
Two of the watersheds in this sub—basin, the Black and Pic Rivers and
the Pakaska and White Rivers, are entirely forest land. There are only 387
ha (956 acres) of urban land in the entire sub—basin, all located in the
Little Pic, Long Lac and North Shore watershed. Small areas of agricultural
land are found in the Nipigon River and Ogoki Diversion watershed and in
the Little Pic, Long Lac Diversion, and North shore watershed. The Nipigon
River and Ogoki Diversion watershed also contains 10,101 ha (24,960 acres)
of marsh and swamp.
SUB-BASIN 3: MAGPIE - MICHIPICOTEN — MONTREAL RIVERS
Forest is the dominant land use in this sub—basin, covering 99 percent
of the sub-basin land area. The Montreal and Agawa River watershed is 100
percent forest, while the Michipicoten, Magpie and University River water—
shed is also all forest, with the exception of 11,202 ha (27,680 acres) of
barren land (Table 7).
A small amount of urban land (1561 ha or 3857 acres) is found in the
Goul
ais,
Harm
ony
and
Batc
hawa
na R
iver
wate
rshe
d.
This
wate
rshe
d al
so
contains 4798 ha (11,856 acres) of pasture.
Out
doo
r r
ecr
eat
ion
land
, a
s d
efi
ned
, i
s p
rac
tic
all
y n
on—
exi
ste
nt
in
thi
s
sub
-ba
sin
, w
ith
onl
y 9
2 h
a (
227
acr
es)
bei
ng
fou
nd
in
the
Gou
lai
s,
Har
mon
y
and Batchawana River watershed.
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 MAJOR LAND USES
TABLE 5
 
IN KAMINISTIKWIA RIVER SUB-BASIN
(SUB—BASIN l)
 
Pigeon R. Kaministikwia Black Total
Land U59 and Current R. Sturgeon R. Sub—Basin 1
Urban Areas > 25,000 pop. Hectares (ha)
Commercial — Industrial
Low Density 0 43 0 43
Medium Density 18 175 104 297
High Density 11 1607 0 1618
Total Com.-Indust. 29 1825 104 1958
Residential
Low Density 0 640 0 640
Medium Density 0 2192 0 2192
High Density 0 653 0 653
Total Residential 0 3485 0 3485
Transportation 7 551 0 558
Total Urban > 25,000 36 5861 104 6001
Urban Areas < 25,000 pop. 52 654 20 726
Total Urban Areas 88 6515 124 6727
Extractive
Extractive 3 522 64 589
Slag Heaps 0 0 0 0
Total Extractive 3 522 64 589
Outdoor Recreation 175 732 21,912 22,819
Agriculture
Orchards, Hort., etc. 0 814 0 814
Cropland 123 1304 0 1427
Improved Pasture 3367 32,883 3287 39,537
Unimproved Pasture 348 3960 179 4487
Total Agriculture 3838 38,961 3466 46,265
Forest 168,768 684,003 483,452 1,336,223
Marsh and Swamp 307 3222 3440 6969
Barren
1
8
0
9
Total Watershed Land Area
173,180
733,963
512,458
1,419,601
acres = hectares (ha) x 2.471
Taken from Land Management Information Systems/Lands Directorate Environment
Canada/Data
Source
C.L.I.
and
C.C.R.S.
Maps
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 TABLE 6
MAJOR LAND USES IN THE NIPIGON—LONG LAC—WHITE RIVERS SUB-BASIN
(SUB-BASIN 2)
Nipigon R. Little Pic, Black and Pakaska Total
Land Use and Ogoki LongLac Pic Rivers and White Sub-Basin
Diversion Diversion Rivers 2
and North—
Shore
Hectares (ha)
Urban Areas > 25,000 pop.
Commercial—Industrial
 
’ Low Density 0 O 0 0 0
Medium Density 0 0 0 0 0
High Density 0 0 0 0 0
Total Com.—Indust. 0 0 0 0 0
Residential
Low Density 0 0 0 0 O 1
Medium Density 0 O 0 0 0
High Density 0 0 0 O 0
Total Residential 0 0 0 0 0
Transportation 0 0 0 0 0
Total Urban > 25,000 0 0 O 0 0
Urban Areas < 25,000 pop. 0 387 0 O 387
Total Urban Areas 0 387 0 0 387
i
Extractive
Extractive 0 65 0 0 65
Slag Heaps 0 O 0 0 0
Total Extractive 0 65 0 0 65
Outdoor Recreation 0 0 0 0 0
Agriculture
Orchards, Hort., etc. 0 0 0 0 0
Cropland 0 0 0 0 O
J Improved Pasture - 0 0 0 0 0
Unimproved Pasture 1425 259 0 0 1684
Total Agriculture 1425 259 0 0 1684
3
Forest 3,265,680 1,112,931 746.692 983,870 6,109,173
Marsh and Swamp 1,0101 1,105 0 0 11,206
Barren 0 0 O 0 0
Total Watershed Land Area 3,277,206 1,114,747 746,692 983,870 6,122,515
acres = hectares (ha) x 2.471
Taken from Land Management Information Systems/Lands Directorate Environment
Canada/Data Source C.L.I. and C.C.R.S. Maps
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TABLE 7
 
MAJOR LAND USES IN THE MAGPIE—MICHIPICOTEN—MONTREAL RIVERS SUB—BASIN
(SUB—BASIN 3)
‘
Michipicoten, Montreal Goulais, Total
Land Use
Magpie and
' and Agawa
Harmony
Sub—Basin
University R. Rivers and Batcha— 3
wana R.
Hectares (ha)
Urban Areas > 25,000 pop.
Commercial—Industrial
Low Density
Medium Density 0 0 8 8
High Density 0 0 284 284
Total Com.—Indust. 0 0 292 292
Residential
Low Density 0 0 39 39
Medium Density 0 0 644 644
High Density 0 0 10 10
Total Residential 0 O 693 693
Transportation
0
0
36
36
Total Urban > 25,000
0
0
1021
1021
Urban Areas < 25,000 pop.
0
0
539
539
Total Urban Areas
0
0
1560
1560
Extractive
Extractive
O
0
0
0
Slag Heaps
0
0
189
189
Total Extractive
0
0
189
189
Outdoor Recreation
0
0
92
92
Agriculture
Orchards, Hort.,
etc.
0
0
0
0
Cropland
0
0
0
0
Improved
Pasture
0
0
3239
3239
Unimproved
Pasture
0
0
1559
1559
Total
Agriculture
0
0
4798
4798
Forest
894,062
568,307
434,806
1,897,175
Marsh
and
Swamp
0
0
828
828
Barren
11,202
0
11
11,213
Total
Watershed
Land
Area
905,264
568,307
442,284
1,915,855
acres
=
hectares
(ha)
x
2.471
Taken
from
Land
Management
Information
Systems/Lands
Directorate
Environment
Canada/Data
Source
C.L.I.
and
C.C.R.S.
Maps
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INIRODUCIION
Six specialized land use categories are inventoried in this report.
They are as follows: 1) mine tailings disposal sites; 2) waste disposal
site
s;
3) s
hore
line
eros
ion;
4) r
iver
bank
eros
ion;
5) i
nten
sive
live
stoc
k
operations; and 6) high density, non—sewered residential areas. These
specialized land uses are discussed individually below.
DISPOSAL OPERATIONS
WU)
INTRODUCTION
Data on mine tailings disposal sites (Table 8) in the Canadian
por
tio
n o
f t
he
Lak
e S
upe
rio
r B
asi
n w
ere
ass
emb
led
for
Env
iro
nme
nt
Can
ada
.
The
sub—
basi
ns a
re d
iscu
ssed
indi
vidu
ally
belo
w (m
etho
dolo
gy i
s pr
esen
ted
in Appendix A of Volume I in this report series).
SUB—BASIN l: KAMINISTIKWIA RIVER
 
The
re
are
19
min
es
in
the
Kam
ini
sti
kwi
a S
ub—
Bas
in
whi
ch
ext
rac
t
min
era
ls
req
uir
ing
tai
lin
gs
dis
pos
al
are
as.
Thr
ee
of
the
se
min
es
are
cur
ren
tly
act
ive
, p
rod
uci
ng
cop
per
, s
ilve
r,
clay
, g
ran
ite
, t
rap
and
limestone tailings.
SUB
-BA
SIN
2:
NIP
IGO
N
— L
ONG
LAC
— W
HIT
E R
IVE
RS
The
Nip
igo
n —
Lon
g L
ac
— W
hit
e S
ub-
Bas
in
con
tai
ns
20
min
e t
ail
ing
s
dis
pos
al
are
as,
fou
r
ass
oci
ate
d
wit
h
act
ive
min
es.
Tai
lin
gs
fro
m
the
fol
low
ing
min
era
ls
are
dis
pos
ed
in
the
se
are
as:
zin
c,
cad
miu
m,
gol
d,
copper and silver.
SU
B-
BA
SI
N
3:
MA
GP
IE
—
MI
CH
IP
IC
OT
EN
— M
ON
TR
EA
L
RI
VE
RS
The
Mag
pie
— M
ich
ipi
cot
en
- M
ont
rea
l
Sub
-Ba
sin
con
tai
ns
17
min
es
whi
ch
ext
rac
t
min
era
ls
req
uir
ing
tai
lin
gs
dis
pos
al
are
as.
Fiv
e
of
the
se
ar
e
cu
rr
en
tl
y
pr
od
uc
in
g
iro
n,
co
pp
er
an
d
go
ld
ta
il
in
gs
.
 
SUMMARY
The
56
min
e
tai
lin
gs
dis
pos
al
sit
es
in
the
Can
adi
an
Lak
e
Sup
eri
or
Bas
in
are
dis
tri
but
ed
eve
nly
amo
ng
the
thr
ee
sub
—ba
sin
s
(Ta
ble
8).
Twe
lve
of
the
sit
es
are
act
ive
and
han
dle
cop
per
,
sil
ver
,
cla
y,
gra
nit
e,
tra
p
and
lim
est
one
,
zin
c,
cad
miu
m,
gol
d
and
iro
n
tai
lin
gs.
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2
AJ
D
G
ul
c
h
M
i
n
e
s
Lt
d.
Go
ld
2
AJ
D
Ha
rd
Ro
ck
Go
ld
Mi
ne
s
Go
ld
,
Si
lv
er
2
AJ
D
Li
tt
le
Lo
ng
La
c
Go
ld
Mi
ne
s
Lt
d.
Go
ld
2
4J
D
Ma
cL
eo
d—
Co
ck
sh
ut
t
Go
ld
Mi
ne
s
Lt
d.
Go
ld
2
4J
D
N
e
w
r
i
c
k
E
xp
l
o
r
a
t
i
o
n
s
Lt
d.
(T
he
re
sa
Mi
ne
)
Go
ld
2
AJ
D
To
mb
il
l
Mi
ne
s
Lt
d.
Go
ld
2
2B
B
No
ra
nd
a
Mi
ne
s
Lt
d.
(G
ec
o
Mi
ne
)
Co
pp
er
,
Zi
nc
,
Go
ld
2
2B
B
Wi
ll
ec
ho
Mi
ne
s
Lt
d.
*
Co
pp
er
2
2B
B
Wi
ll
ro
y
Mi
ne
s
Lt
d.
*
Co
pp
er
,
Zi
nc
,
Si
lv
er
3
2B
D
A
l
d
e
n
G
o
ud
r
e
a
M
i
n
e
(M
ic
ha
el
Bo
yl
e)
Go
ld
24
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TABLE 8 (cont'd)
MINE TAILINGS DISPOSAL SITES IN THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN
SUB- WATER— DESCRIPTION MINERALS
BASIN SHED
3 2BD Algoma Steel Corp.
3 ZBD A and Bear Pits Iron
3 2BD MacLeod, Helen, Victoria, Iron
Alexander Mine*
3
2BD
Mag
pie
Min
e
Iro
n
3
2BD
Ran
d N
o.
l a
nd
C p
its
Iro
n
3
2BD
Sir
Jam
es
Min
e*
Iro
n
3
2BD
Alg
oma
Sum
mit
Min
e
Gol
d
3
ZBD
Amh
ers
t (
New
Gou
dre
au
Min
e)
Gol
d
3
2BD
Mic
hip
ico
ten
Iro
n M
ine
s
Iro
n
3
ZBD
Par
khi
ll,
Dar
vin
(Gr
ace
),
Smi
th
Min
es
Gol
d
3
2BD
Pic
k M
ine
s L
td.
Gol
d
(Cline Lake Mine)
3 2BD Surluga Gold Mines Ltd.
(Jubilee, Minto, Deer Lake Mines) Gold
3
2BD
Ren
abi
e M
ine
s L
td.
*
Gol
d
3
ZBF
Kri
sti
na
(Su
per
cre
st)
Min
e
Cop
per
3
2B
F
Sh
er
id
an
Ge
op
hy
si
cs
Ltd
.
(Co
ppe
r
Cor
p)*
Cop
per
3
ZB
F
No
rt
h
Ca
na
di
an
En
te
rp
ri
se
s
Lt
d.
*
* active mine
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Man
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men
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ini
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as
of
Jan
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y 3
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hod
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d i
n t
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dat
a c
oll
ect
ion
is
des
cri
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in Appendix A of Volume I in this report series.
The column headings in Tables 9 to 11 are defined as follows:
No. - An arbitrary code assigned for mapping purposes.
MOE No. — Permit number in Ontario Ministry of the
Environment (Waste Management Branch) records.
Municipality — Municipality in which the disposal area is
situated.
Opened — Date on which the site was opened. If no
figure is entered, the site was opened prior
to 1971.
Closed — Date of closure.
Area — Site area (acres).
Population Served — Operator's estimate of the population served.
Waste Type — S — Solid, L - Liquid, H - Hazard
Volume — Listed in tons/day unless otherwise noted.
Proj. Life — Life, as estimated in 1971 when the licence
was first issued, or on the opening date.
Watershed — This identifies the sub—drainage basinin
which the site is located, in accordance with
the Canada Water Survey classification.
SUB-BASIN l: KAMINISTIKWIA RIVER
 
Table 9 presents a listing of the waste disposal sites in the
Kaministikwia Sub—Basin. Nearly all of them deal exclusively with solid
waste. However, there are two sites in Thunder Bay which dispose of
liquid waste and hazardous materials, respectively.
This sub-basin contains more waste disposal sites than the other
Canadian Lake Superior Sub-basins. It also receives the majority of the
waste volume in the Canadian Lake Superior Basin.
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TABLE 9
WASTE DIS
POSAL SIT
ES IN THE
KAMINISTI
KWIA RIVE
R SUB-BAS
IN (SUB-B
ASIN l)
 
1971
AREA POPULATION WASTE PROJECT
NO. MO
E NO.
MUNICIPAL
ITY
OPENED C
LOSED (ac
res) SE
RVED
TYPE V
OLUME LI
FE W
ATERSHED
THUNDER B
AY DISTRI
CT
1481
D72549
01
Hagley
Twp.
1482 D7254801
Conacher Twp.
1483 D7252701
Ware Twp.
1484 D7252702
Ware Twp.
1485 D7254902
Hagley Twp.
1492 D590401
Conmee Twp.
1436 D590901
O'Connor Twp.
460
1437 L591001
Oliver Twp.
800
1438 L591002
Oliver Twp.
250
1439 L591003
Oliver Twp.
1,337
1440 L591101 Paipoonge Twp. 2,339
1431 D590402 Conmee Twp. 337
1432 D590501
Gillies Twp.
361
1433 D590701
Neebing Twp.
550
1450 D591601
Dorion Twp.
3
2AB
4
2AB
1/10
15
2AB
1/4 15 2AB
2AB
1/4
2A8
1/2 20
ZAB
2 10 2A8
1/2 ZAB
6-8/wk 100 2AB
4 80
2AB
1/4 50 2A3
15 2AB
1/8 25
ZAB
1 2AC
 
40
150
37
0
N
W
O
O
Q
O
O
N
H
O
Q
’
Q
O
Q
Q
O
\
D
O
O
O
M
N
N
\
T
w
O
N
r
—
l
I
—
l
N
2
7
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
1475 D7225001 Haines Twp. ZAB
1476
1477
1478
1
4
7
9
L7
22
50
02
D7239801
D7300901
D7300902
Haines Twp.
Gillies Twp.
Hardwick Twp.
Hardwick Twp.
30
0
538
250
50
2
0.5
1/10
1/10
20
2
0
10
2A3
2A3
2AA
2AA
1495 D590003 S. of Kashabowie
1496 D590004
100
1442 L591301 McGregor
500
1443 L591302 McGregor Twp.
1444 L591303 McTavish Twp.
1445 L591304 McTavish Twp.
1446 L591305 McTavish Twp.
1447 L591306 McGregor Twp.
1459 D7053401 Fowler Twp.
1460 D7053402
Fowler Twp.
1461 D7053403
Fowler Twp.
1462 D7078201 Jacques Twp.
1/10
10
1/2
300-400
15-300
2,000
200
250
500 — summer
75
1/4
1/20 20
1/10 20
1/4 20
1/10 20
N
N
\
P
4
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
O
N
x
T
x
'
f
W
O
O
O
O
O
\
‘
r
l
—
i
o
o
o
w
q
ﬂ
q
q
 
 
  
TABLE
9
(cont'd)
WASTE
DISPOSAL
SITES
IN
THE
KAMINISTIKWIA
RIVER
SUB-BASIN
(SUB-BASIN
1)
1
9
7
1
AREA
POPULATION
WASTE
PROJECT
N0.
MOE
NO.
MUNICIPALITY
OPENED
CLOSED
(acres)
SERVED
TYPE
VOLUME
LIFE
WATERSHED
 
1463
D7078202
Jacques
Twp.
60
1466
D7119002
Pearson
Twp.
250
1467
D7131201
Scoble
Twp.
50
1468
D7131202
Scoble
Twp.
50
1469
D7137601
Stirling
Twp.
200
1470
D7138401
Strange
Twp.
50
1471
D7138402
Strange
Twp.
200
1504
D590013
Hardwick
Twp.
75
1505
D590014
W.
of
Hardwick
Twp.
25
1506
D590101
City
of
Thunder
Bay
1507
D590104
City
of
Thunder
Bay
15/11/72
1508
D590105
City
of
Thunder
Bay
15/11/72
1509
L590106
City
of
Thunder
Bay
1
1510
L590107
City
of
Thunder
Bay
1511
L590108
City
of
Thunder
Bay
1512
L590109
City
of
Thunder
Bay
1513
L590111
City
of
Thunder
Bay
1
/
1
0
15
2
A
C
1/10
20
2AA
1/10
20
2AB
1/10
15
2AB
15
ZAC
1/10
15
2AB
1/10
15
2A8
1/10
20
2AA
1/20
15
2AA
25
12—13
2AB
1
2AB
10
1
2AB
332
30
ZAB
70
2A8
2
6—7
2AB
Z
A
B
10
30
ZAC
O
O
O
Q
’
O
O
O
O
M
O
O
O
O
N
O
O
Q
Q
G
O
O
Q
Q
Q
O
N
Q
D
O
Q
O
O
N
U
D
U
J
U
J
E
D
E
D
U
J
U
D
U
J
U
J
U
]
p
.
7
1a
m
t
/
1
m
m
5,000
1
0
7
,
0
0
0
\
‘
f
N
:
1
1
U
)
m
m
m
H
2
8
 
No
information
presented
indicates
data
not
available,un1ess
otherwise
noted.
hectares
=
acres
x
0.4047
TABLE 10
WASTE DISPOSAL SI
TES IN THE NIPIGO
N-LONGLAC-WHITE R
IVERS SUB-BASIN (
SUB—BASIN 2)
 
1971
AREA POPULATION WASTE
PROJECT
NO. MOE NO. MUNICIPALITY OPENED CLOSED (acres) SERVED TYPE VOLUME LIFE WATERSHED
 
THUNDER B
AY DISTRI
CT
1493 D5
90001
North of
Twp. 71
1430 L590301
Geraldton
1448 L591401 Terrace Bay Twp.
1449 L591501
Beardmore Twp.
1441 D591201 Schreiber Twp.
1480 D7268501 Daley Twp.
1434 L590801 Nipigon Twp.
1435 L590802 Nipigon Twp.
1472 D7185601 Leslie Twp.
1473 D7198201 Croll Twp.
1474 D7207801 91 Twp.
1464 D7086801 Leduc Twp.
1465 D7088401 Lindsley Twp.
1451 L591702 Manitouwadge
1452 L591801 Marathon Twp.
1453 L592001 Red Rock District
1454 L592002
Red Rock District
1455 D7006201
Geraldton
1456 D7006202 Geraldton
132—summer
1457 D7006501 Twp. 85
120
1458 L7004401 Geraldton
3,200
1498
D59000
6
1499 D590008
1500 D590009
100
1502 D590011
60
1503 L590012
300
1486 D7420101 Twp. 86
1487 D7407702
Twp. 89
1488 D7407701
Twp. 90
6
1489 D7372901
Kitto Twp.
500
1490 D7312501
Twp. 78
10
1491 07312502
Twp. 78
10
ALGOMA DISTRICT
1372 D562201
White River Dist.
1,000
S
3
10
28C
500 S
3,097
1,833
796
2,100
1,470
2,200
2,800
3
0
F
.
4
20
ZBC
10 4JD
.5 30 ZBA
10/wk 2AD
4 20 2BA
4
4JD
3.5 40 2AD
26 2 2AD
1/8 2
0
2BB
4J
D
6 ton/yr 20 2AE
1/2 10-15 2AD
3
4JD
3 20 2BB
8 20 2BA
10 25
2AD
8.17
34
2AD
3 10 4JD
2 20
4JD
23A
7 l4 4JD
10
2BB
1/4 5 4JD
50 ton/yr 20 2BB
6 10
2AD
4G
B
50 ton/yr
10
28A
6 ton/yr
20
2AE
1 ton/yr
20
2AE
1/2
4
2AD
ton/yr
2BA
2 ton/yr
2BA
.
40—summer
600
3,2
00
2,453
2,000
\
T
N
N
O
O
O
O
Q
O
N
C
D
O
O
O
O
C
D
O
Q
O
N
r
—
{
M
N
N
N
H
O
N
O
O
N
O
N
C
D
H
N
O
N
2
9
30
m
q
o
o
x
o
q
H
O
O
r
-
I
O
58-summer
2
0
6
1
w
a
H
O
O
N
N
«
m
m
m
m
w
m
m
m
w
m
m
m
m
m
m
m
m
m
m
m
w
m
m
m
m
m
m
m
m
m
m
U
)
1 6
1401 D7189601 Magone Twp.
1.2
100
1/4 20
28C
No information presented indicates data not available,unless otherwise indicated.
hectar
es = a
cres x
0.4047
  
  
T
A
B
L
E
1
1
WASTE
DISPOSAL
SITES
IN
THE
MAGPIE-MICHIPICOTEN—MONTREAL
RIVERS
SUB—BASIN
(SUB—BASIN
3)
1971
AREA
POPULATION
WASTE
PROJECT
NO.
MOE
NO.
MUNICIPALITY
OPENED
CLOSED
(acres)
SERVED
TYPE
VOLUME
LIFE
WATERSHED
 
 
ALGOMA DISTRICT
1410
L7410801
Pearkes
Twp.
1389
D7164101
43
Twp.
1390
D7164301
46
Twp.
1400
D7180701
30
Twp.
1381
L7l45601
VanKoughnet
Twp.
1377
D7068201
Havilland
Twp.
1378
D7128401
Ryan
Twp.
1374
D7051201
Fanwick
Twp.
1375
D7052201
Fisher
Twp.
1421
L7256801
Twp.
31
1422
D7256802
Twp.
31
1367
D561401
Michipicoten
Twp.
1383
D7149801
Whitman
Twp.
1354
D560002
Twp.
25
Range
18
SUDBURY
DISTRICT
1321
D7120501
Peters
Twp.
1322
D7120502
Peters
Twp.
4
0
2
5
2
0
0
600
1/8
10
ZBD
100
lb/day
20
2BD
1/4
10
2BD
1/2
5
2BD
10
10
ZBF
1.5
20
ZBF
1.5
20
2BF
3
1.5
1
3,000
50
5,000
3,000
600
20
ZBF
40
2BF
2—5
ZBD
1/2
15
2BD
12
2
2BD
10
20
2BF
1/8
20
ZBE
4,847
100
4
0
3
0
 
O
O
O
O
O
O
M
Q
®
O
O
H
N
O
r
—
4
v
—
1
o
m
w
m
m
m
m
m
m
m
m
m
w
m
m
N
Q
Q
N
Q
H
N
Q
M
O
Q
Q
M
Q
2
30
25
lb/day
15
28D
4
150
s
1/4
10
ZBD
U
)
0.
0.
No
information
presented
indicates
data
not
available,unless
otherwise
indicated.
hectares
=
acres
x
0.4047
SUB-BASIN 2: NIPIGON — LONG LAC — WHITE RIVER
 
The waste disposal sites in the Nipigon—Long Lac — White Sub—Basin
are described in Table 10. The 34 active sites all serve small populations
and, therefore, handle relatively small amounts of waste. One site handles
both liquid and solid waste, while the other handle only solid waste. There
are no hazardous material disposal sites in this sub—basin.
SUB-BASIN 3: MAGPIE - MICHIPICOTEN - MONTREAL RIVER
The waste disposal sites in the Magpie - Michipicoten - Montreal Sub—
Basin are listed in Table 11. This sub—basin has a small population and
consequently, produces only a small amount of disposable waste. There are
only 16 active sites, handling about 40 t/d (88,000 lb/d) of solid waste.
SUMMARY
Table 12 contains a summary of waste disposal sites for the Canadian
portion of the Lake Superior Basin. There are a total of 97 sites in the
Basin, which cover a land area of 516 ha (1275 acres). Approximately
557 t (1.22 million lb) of waste are applied to these sites daily.
Land used for waste disposal is concentrated in the Kaministikwia Sub-
Basin, because it contains Thunder Bay, the only large population centre
in the Canadian Lake Superior Basin. Most of the volume of waste disposed of
in the Canadian Lake Superior Basin (77 percent) is disposed of in the
Kaministikwia Sub-Basin.
TABLE 12
WASTE DISPOSAL SUMMARY FOR THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN
Watershed No. Active Approx. Volume No. Closed Approx.
Sites Area (t/d) Sites Area
(ha) (ha)
Kami
nist
ikwi
a Su
b-Ba
sin
47
411
428
2
10
Nipigon—Long Lac—White
Sub
-Ba
sin
34
50
89
-
—
Magpie-Michipicoten—
Mon
tre
al
Sub
—Ba
sin
16
55
40
-
-
Total Canadian
Lak
e S
upe
rio
r B
asi
n
97
516
557
2
10
acres = hectares (ha) x 2.471
pounds/day (lb/d) = tonnes/day (t/d) x 2200
  
 Eﬂﬂﬁlﬂﬂ 0%3)
LAW
Little erosion takes place on the Canadian shoreline of Lake Superior
because most of the shore is rocky and non-erodible.
The only Canadian area on Lake Superior that shows evidence of direct
erosion from wave action is a small area near the Montreal River, in Sub—
Basin 3. Gravel banks, 6 meters high at this location, are being eroded.
13W
As of this writing, no data are available on riverbank erosion in the
Canadian Lake Superior Basin. However, studies are currently being con—
ducted as part of the PLUARG programme.
I N V ES 0 P (4)
As of this writing no data are available on intensive livestock
operations in the Canadian Lake Superior Basin.
0 - I EN A A8
W
The information on non-sewered residential areas (Tables 12 to 14)
was taken from a study conducted for Environment Canada (1). Details of
the methodology are presented in Appendix A of Volume I in this report
series.
Since this study was to include both permanent and seasonal residences,
compact groupings of cottages or chalets were included. In the case of
seasonal residences, the number of units was tabulated. This was translated
to an equivalent population, using a factor of 3.5 persons per unit.
This same practice was followed for permanent residences in some municipalities.
These estimated populations are included under the heading "total population"
in Tables 13, 14 and 15.
SUB‘BASIN l: KAMINISTIKWIA RIVER
Table 13 presents a listing of the non—sewered high density residential
areas in Sub-Basin 1. There are only three such areas in this sub—
basin. The largest being located in Neebing Township, south of Thunder
Bay, with a total population of 3,590.
su -BAS 2- IP - -
Ihe location and size of non—sewered high density residential areas in
Sub—Basin 2 are presented in Table 14.
All of the 11 non—sewered areas
in this sub—basin have populations less than 1000, and most are less
than 200.
The total non—sewered
population in Sub—Basin 2 is 3397.
32
 3
3
TABLE
13
NON—SEWERED RESIDENTIAL AREAS IN THE KAMINISTIKWIA RIVER SUB—BASIN
TOWNSHIP
BASIN
Thunder Ba Count
 
Oliver
2AB
Paipoonge
2AB
Neebing
ZAB
Sub—Basin 1 Total
(SUB—BASIN 1)
LOCATION KNOWN POPULATION TOTAL POPULATION
Mur
ill
Rosslyn
South of
Thunder B
ay
  
3
4
NON-
SEWE
RED
RESI
DENT
IAL
AREA
S IN
THE
NIPI
GON—
LONG
LAC—
WHIT
E RI
VERS
SUB-
BASI
N
TABLE
14
(S
UB
—B
AS
IN
2)
  
To
wn
sh
ip
Bas
in
Lo
ca
ti
on
Known
Popul
ation
Total
Population
Thund
er B
ay
Cou
nty
:
Algoma
Cou
nty
:
Led
uc
Summers
Kilk
enny
8
6
Pic
Hunt
Thess
alon
Thess
alon
2AD
2AD
2AD
2AD
2AD
23A
2BB
2B
B
ZBC
2BA
23A
Aud
en
Armst
rong
Jell
icoe
Beard
more
Ma
cd
ia
rm
id
Ross
port
He
ro
n
Ba
y
Hills
port
Whi
te
Riv
er
Li
tt
le
Ra
pi
ds
Th
es
sa
lo
n
21
34
8
179
66
2
139
108
125
185
847
75
70
8
21
34
8
179
66
2
139
108
125
185
847
7
5
708
 
Su
b—
Ba
si
n
2
To
ta
l
33
97
 3
5
TABLE
15
NON—
SEWE
RED
RESI
DENT
IAL
AREA
S IN
THE
MAGP
IE—M
ICHI
PICO
TEN—
MONT
REAL
RIVE
RS S
UB—B
ASIN
(SUB—B
ASIN 3
)
Tow
nsh
ip
Bas
in
Loc
ati
on
Kno
wn
Tot
al
Popula
tion
Popula
tion
SUDBURY
COUNT
Y:
11 H
28E
Pinea
l Lak
e
90
9O
ALGOMA
COU
NTY
:
Tp.
29
Kg.
23
2BD
Nea
r W
awa
200
200
_—__
__'
Tp.
28
Rg.
24
2BD
Haw
k J
ct.
318
318
Pea
rke
s
ZBD
Fra
nz
66
66
49
28D
Dub
rev
ilv
ill
e
684
684
43
ZBD
Dal
ton
6O
6O
46
ZBD
Mis
san
abi
e
100
100
NAE
S
2BF
150
150
Fen
wic
k
ZBF
800
800
Hav
ill
and
2BF
300
300
Hod
gin
s
2BF
200
200
Fis
her
2BF
300
300
Til
ley
2BF
300
300
Van
Kou
ghn
et
2BF
600
600
Sub
—Ba
sin
3 T
ota
l
416
8
 
 SUB
-BA
SIN
3:
MAG
PIE
" M
ICH
IPI
COT
EN
" M
ONT
REA
L R
IVE
RS
High density, non-sewered residential areas in Sub—Basin 3 are
pres
ente
d in
Tabl
e 15
. T
he n
on—s
ewer
ed p
opul
atio
n in
this
sub—
basi
n
cons
titu
tes
66 p
erce
nt o
f th
e to
tal
sub—
basi
n po
pula
tion
.
Howe
ver,
in
abso
lute
term
s, t
he p
opul
atio
n (
4168
pers
ons)
is r
elat
ivel
y sm
all.
All
the non—sewered residential areas have populations less than 800 persons,
with the average size being 298 persons.
MARX.
The Canadian portion of the Lake Superior Basin contains 28 high—
density, non—sewered residential areas, with a total population of
11,655. This non—sewered population represents 8 percent of the total
Lake Superior population and is distributed evenly among the three sub—
basins.
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 ‘Mﬂﬂlllls “SAGE
The
mate
rial
s in
itia
lly
iden
tifi
ed i
n th
is i
nven
tory
were
chos
en b
ecau
se
the
y m
ay
inf
lue
nce
the
qua
lit
y o
f d
rai
nag
e w
ate
r i
n t
he
Lak
e S
upe
rio
r B
asin
.
The
se
mat
eri
als
inc
lud
ed
pes
tic
ide
s,
fer
til
ize
rs,
agr
icu
ltu
ral
man
ure
s,
roa
d
salt
s an
d ag
ricu
ltur
al l
ime
and
limi
ng m
ater
ials
.
Lime
was
subs
eque
ntly
del
ete
d i
n t
he
fol
low
ing
dis
cus
sio
n b
eca
use
of
its
lim
ite
d u
se.
The
met
hod
olo
gy
use
d i
n t
he
mat
eri
als
usa
ge
inv
ent
ory
is
des
cri
bed
in
Appendix A of Volume I in this report series.
W
The
qua
nti
tie
s
of
pes
tic
ide
s
use
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 TABLE 16
FARMLAND USE IN THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN, 1971
(ha)
Sub-Basin Number of Total Improved Area Under Pasture Woodland
Farms Farmland Farmland Crops
Kaministi-
kwia R. 419 43,200 19,700 13,400 4,400 14,300
acres = hectares (ha) x 2.471
TABLE 17
LIVESTOCK NUMBERS IN THE CANADIAN PORTION OF THE
LAKE SUPERIOR BASIN, 1973
Sub-Basin Total Dairy Beef Swine Poultry
Cattle Cattle Cattle
Kaministi—
River 11,900 8,200 2,800 1,800 130,000
Ll2EmMiBS;1£ML.JEE£I[11.IZUiB&i
The estimated annual usage of fertilizer nutrients in the Canadian portion
of the Lake Superior Basin is as follows:
587,500 kg nitrogen (1.30 million 1b);
589,250 kg phosphorus (P 0 ) (1.30 million lb); and 606,500 kg potassium
(K 0)
. . 2 5 2
(1.34 milllon 1b).
£UiBljllLllﬂLALtlmANLEﬂiﬁ
The amounts of manure nutrients produced annually in the Canadian Lake
Superior Basin are as follows:
633,470 kg nitrogen
(1.40 million lb); 475,400
kg phosphorus (P 0 ) (1.05 million lb) and 737,830 kg potassium (K 0) (1.63
. 2 5 2
million lb).
CLHABJJIEIL_EIURIJJ.IZHiB§LNANILJHAIUJRESI
The total nutrients applied to the Canadian portion of the Lake
Superior
Basin from fertilizers and agricultural manures are as follows:
1,220 t nitrogen
(2.68 million 1b);
1,065 t of phosphorus
(P205)
(2.34 million lb); and 1,340 t
of potassium (K20) (2.95 million 1b).
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ROAD SAL I S
The use of road salt is very limited in the Canadian Lake Superior
Basin because of the small number of paved roads present there, as well
as extremely cold winter temperatures which render the use of road salts
ineffective. The salt indicated is rock salt or sodium chloride, which is
composed of 94 to 97 percent pure sodium chloride, plus small quantities of
chlorides, carbonates and sulphates of calcium and magnesium.
Calcium chloride is also used as a de-icing agent, although its use
amounts to less than one percent of the amounts of sodium chloride used.
Calcium chloride is used in the summer as a dust control agent on
gravel surfaces. However, quantitative figures were not obtained for
calcium chloride because of its relatively low overall usage.
In an average winter, 28,400 t of salt (62.5 million lb) are applied
to roads in the Canadian Lake Superior Basin. Its use is limited primarily
to the City of Thunder Bay and the north shore of Lake Superior.
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Two sets of estimates were made, Series A and Series B.
Series A postulates a world economy in which basic resources are
continually in short supply. This is reflected in two ways:
a) a rapid growth in world prices of several major commodity
groups, mainly associated with metals, mining and energy will
occur; and
b) the assumption that Canadian suppliers of these goods will
respond by providing a rapid growth in the volume of these
goods that are exported.
Over the long period under review in this study, the growth of
economic output will be a function of the growth in the labour force,
increases in productivity per worker, and the ability of policy makers
to keep the economy continuously operating at or near "potential", with
acceptable price increases. It is assumed that governments will operate
the economy at close to the potential, accepting an average annual
increase of about 4.1 percent in prices in the long term as measured by
the implicit deflator of Gross National Product. This rate is somewhat
higher than has been experienced in the post—World War II period and
reflects the general assumption of a continued world scarcity of basic
resources.
Growth of the supply of labour is related to the growth of the
population eligible to work and the willingness of that group to participate
in the labour force. The past generation has seen a steady decline in
the average hours worked per week. It is anticipated that this trend
will continue, the average falling from a present 36 hours per week to
about 27 in 2020. On the other hand, there has been a clear tendency
for people to participate (albeit in the reduced work week) in the past.
This is attributable primarily to the increased rate of women's participation.
It is expected that this trend will also continue. The participation
rate of women under the age of 35 is projected, for example, to rise
from a present 45 percent to almost 80 percent in 2020. Overall, it is
projected that the participation rate will rise from its current 58
percent to almost 65 percent in 2020.
Consequently, the labour force can be expected to grow at an average
annual rate of about 1.5 percent in 1974-2020. This factor, together
with a growth in output per labourer averaging about 2.7 percent annually,
yields an expected average annual growth of 4.2 percent of the Gross
National Product (in constant dollar terms). The pattern over time is
interesting. The potential for rapid growth is almost certain to deteriorate
over time, as the growth of the labour force slows. Thus, in 1974—1990,
the economy can potentially grow at an average annual rate of about 4.8
percent. However, from 1991 through 2020, this potential is restricted
by the slow growth of the labour force to about 3.8 percent per year.
To support the rapid growth of government services, it is assumed
that taxes will be such that disposable personal income per capita will
grow slightly less rapidly than Gross National Product. Nevertheless,
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assumptions will have a major depressive effect, for example, on the
output of the mining industry. But, because of the compensation for the
slack foreign demand, this depressive effect will be partially offset.
It is, of course, possible to perceive of alternative simulations that
are radically differentiated. However, most of those would entail the
articulation of major changes to the institutional and behavioural
structure of the economic system. Such an articulation would be a major
task.
Given the underlying policy assumption, the results of Series B, as
measured by such major aggregates as Gross National Product, the Consumer
Price Index, and Personal and Disposable Income, are very similar to
those of Series A. In Series B, Disposable Personal Income per person
in 2020 amounts to $9,710 (in 1961 dollars) as compared to $9,410 in
Series A. Most of the major characterizations detailed above for Series
A apply to this simulation as well.
The Series A economic activity projectionsfor the Canadian portion
of the Lake Superior Basin are presented by major industrial group in
Table 19. Total economic output is projected to increase by a factor of
seven from 515.71 (millions of 1961 dollars) in 1972 to 3766.28 in 2020.
The share of total output attributable to the mining industry is projected
to increase from 8 to 12 percent. The economic output of the land-based
industries (i.e., agriculture, forestry and fisheries) is projected to
remain a constant three percent of the total economic activity over the
50 year forecast period. Manufacturing's share of total output is
forecast to decline slightly from 31 to 29 percent. Likewise construction
is projected to decrease its share from five percent to four percent
over the study period.
TABLE 19
ECONOMIC ACTIVITY PROJECTIONS FOR THE CANADIAN
LAKE SUPERIOR BASIN, SERIES A
Real Domestic Product by Major Industrial Group
(millions of 1961 dollars)
 
1972 1980 2000 2020
Agriculture
0.73
1.00
2.06
4.44
Forestry
15.31
25.09
52.27
104.16
Fisheries
0.26
0.28
0.39
0.61
Mining
43.05
70.51
171.61
447.13
Manufacturing
158.12
243.10
500.94
1105.12
Construction
25.16
38.40
74.15
149.79
Trans.,Utilities
273.08
433.16
941.71
1955.03
Trade & Other
Total
Output
515.71
811.54
1743.13
3766.28
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di
ff
er
en
t
fr
om
th
os
e
ex
pe
ri
en
ce
d
by
th
e
ec
on
om
y
ov
er
th
e
en
ti
re
19
50
—1
97
4
pe
ri
od
.
In
19
73
,
an
d
ag
ai
n
in
19
74
,
re
al
wa
ge
s
an
d
sa
la
ri
es
dr
op
pe
d
fr
om
th
e
pr
ev
io
us
ye
ar
's
le
ve
ls
.
Th
es
e
we
re
th
e
on
ly
ti
me
s
th
at
th
is
ha
s
ha
pp
en
ed
in
re
ce
nt
ye
ar
s.
Fu
rt
he
rm
or
e,
on
ly
in
th
e
se
ve
nt
ie
s
ha
s
th
e
ag
ri
cu
lt
ur
al
se
ct
or
im
pr
ov
ed
it
s
po
si
ti
on
,
re
la
ti
ve
to
th
e
re
st
of
th
e
ec
on
om
y.
If
th
es
e
ar
e
no
t
te
mp
or
ar
y
ph
en
om
en
a,
fu
tu
re
tr
en
ds
in
ag
ri
cu
lt
ur
e
wi
ll
be
ar
li
tt
le
re
se
mb
la
nc
e
to
th
e
pa
st
.
Th
e
ou
tf
lo
w
of
la
nd
an
d
la
bo
ur
wi
ll
ce
as
e,
an
d
pe
rh
ap
s
ev
en
re
ve
rs
e.
In
th
e
fo
re
ca
st
in
g
ex
er
ci
se
,
th
is
is
th
e
mo
st
critical question.
In
a
pe
ss
im
is
ti
c
sc
en
ar
io
,
it
is
as
su
me
d
th
at
th
es
e
ag
gr
eg
at
e
ev
en
ts
wi
ll
si
gn
if
y
a
tu
rn
in
g
po
in
t.
Th
e
ar
ea
of
la
nd
re
qu
ir
ed
to
su
st
ai
n
th
e
co
ns
um
pt
io
n
st
an
da
rd
s
of
a
fi
xe
d
nu
mb
er
of
pe
op
le
ca
nn
ot
be
ex
pe
ct
ed
to
de
cl
in
e
as
dr
am
at
ic
al
ly
as
it
ha
s
in
th
e
pa
st
.
Th
er
ef
or
e,
th
ro
ug
h
pr
ic
e—
in
du
ce
d
re
so
ur
ce
s
mo
ve
me
nt
s,
or
th
ro
ug
h
go
ve
rn
me
nt
ec
on
om
ic
di
re
ct
iv
es
,
th
e
pr
es
en
t
de
cl
in
e
in
th
e
la
nd
ba
se
of
ag
ri
cu
lt
ur
e
wi
ll
be
halted.
In
an
al
te
rn
at
iv
e
op
ti
mi
st
ic
sc
en
ar
io
,
it
is
as
su
me
d
th
at
th
e
ev
en
ts
of
th
e
re
ce
nt
pa
st
ar
e
a
sh
or
t
ru
n
ab
er
ra
ti
on
an
d
th
at
ag
ri
cu
lt
ur
e
wi
ll
re
tu
rn
to
it
s
ty
pi
ca
l
pa
tt
er
n
of
ri
si
ng
yi
el
ds
an
d
re
du
ce
d
ac
re
ag
es
.
In
bo
th
sc
en
ar
io
s
it
is
as
su
me
d
th
at
ei
th
er
ma
rk
et
fo
rc
es
or
go
ve
rn
me
nt
in
te
rv
en
ti
on
wi
ll
en
su
re
ba
si
c
fo
od
pr
od
uc
ti
on
.
Sp
ec
if
ic
al
ly
,
it
is
as
su
me
d
th
at
th
e
ph
ys
ic
al
vo
lu
me
of
ag
ri
cu
lt
ur
al
pr
od
uc
ti
on
wi
ll
gr
ow
ov
er
an
y
pe
ri
od
at
a
co
ns
ta
nt
pr
op
or
ti
on
of
th
e
gr
ow
th
ra
te
of
On
ta
ri
o
po
pu
la
ti
on
*.
Fo
r
a
de
ta
il
ed
di
sc
us
si
on
of
me
th
od
ol
og
y,
se
e
Ap
pe
nd
ix
A
of
Vo
lu
me
I
in
th
is
re
po
rt
se
ri
es
.
*
A
ke
y
om
is
si
on
in
th
is
st
ud
y
is
th
e
re
la
ti
on
sh
ip
be
tw
ee
n
On
ta
ri
o
ag
ri
cu
lt
ur
e
an
d
th
e
re
st
of
th
e
wo
rl
d.
Th
e
im
pl
ic
it
as
su
mp
ti
on
of
th
e
pr
es
en
t
st
ud
y
is
th
at
On
ta
ri
o
wi
ll
no
t
in
cr
ea
se
it
s
ne
t
re
li
an
ce
on
ou
ts
id
e
ag
ri
cu
lt
ur
e
at
a
fa
st
er
ra
te
th
an
it
ha
s
in
th
e
pa
st
.
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The agricultural land use forecasts are presented by sub—basin
gro
ups
in
Tab
le
20.
The
alt
ern
ati
ve
for
eca
sts
of
agr
icu
ltu
ral
lan
d u
se
indi
cate
radi
call
y di
ffer
ent
futu
res
for
the
Cana
dian
Lake
Supe
rior
lan
dsc
ape
.
In
the
opt
imi
sti
c s
cen
ari
o,
whi
ch
is
bas
ed
upo
n t
he
ass
ump
tio
n
tha
t a
gri
cul
tur
al
yie
lds
wil
l c
ont
inu
e t
o i
mpr
ove
ove
r t
he
for
eca
st
per
iod
, t
he
tot
al
are
a u
sed
by
agr
icu
ltu
re
is
pro
jec
ted
to
dec
lin
e f
rom
26,
300
ha
(63
000
acr
es)
in
197
1 t
o a
bou
t
7,7
00 h
a (
19,
000
acr
es)
in
2020.
In the pessimistic scenariq which is based on the assumption that
an upper limit to yields is being approached, agricultural land is
proj
ecte
d to
decl
ine
over
the
peri
od f
rom
1971
to 2
020.
Subs
eque
ntly
it
will increase, reaching 20,000 ha (49,400 acres) by 2020.
The
dist
ribu
tion
of f
arml
and
amon
g th
e 3
majo
r su
b—ba
sins
is f
orec
ast
to remain about the same, with nearly all of the farmland being located
in Sub-Basin l. A small amount will be present in Sub—Basin 3, while
none is forecast for Sub—Basin 2.
Which scenario will best approximate the future? This depends on
the nature of technological advance in agriculture. It depends also on
the nature of the decision—making process in agriculture. Will broad
trends in agriculture be set by the decisions of isolated producers
responding to the product prices, land prices, and factor prices that
are established in the world of monopolies that surrounds them; or will
the broad trends of agriculture be established by state intervention,
based upon a normative evaluationof the cost of resource use and of the
value of alternative categories of consumption? Finally, what is becoming
more scarce: farmland; energy; or the ability of the environment to
absorb larger doses of biocides and fertilizer? Many forces are acting
upon agriculture and the resolution of these forces is not at all clear.
URBAN
The urban land use forecasts in this report are based upon a cross—
sectional analysis of the relationship between urban population and
urba
n ar
ea
(4).
They
are
basi
call
y un
cons
trai
ned,
assu
ming
no m
ore
effe
ctiv
e pl
anni
ng t
han
exis
ts n
ow,
and
also
that
the
econ
omy
will
continue to be the major determinant of the urbanization process.
Two different methodologies were used. The first is the constant
land
cons
umpt
ion
rate
meth
od,
whic
h is
base
d on
the
assu
mpti
on t
hat
any
increments of urban population will occupy as much space per person as
the current urban population. The second approach is the allometric
method, which assumes that as population increases, urban area also
increases, but at a slower rate, reflecting a higher density and more
intense use of land in larger cities. Finally, a preferred forecast,
called the declining land consumption rate forecast, which combines the
best
attr
ibut
es o
f bo
th m
etho
ds,
is a
lso
pres
ente
d.
A de
tail
ed d
escr
ipti
on
of the methodologies is presented in Appendix A of Volume I in this
report series.
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4
9
Sc
en
ar
io
:
TABLE 20
AGR
ICU
LTU
RAL
LAN
D U
SE
FOR
ECA
STS
FOR
THE
CAN
ADI
AN
POR
TIO
N O
F T
HE
LAK
E
SUP
ERI
OR
BAS
IN
1980
Optim
istic
Pe
ss
im
is
ti
c
(h
a)
2000
Opt
imi
sti
c P
ess
imi
sti
c
2020
Opti
mist
ic P
essi
mist
ic
 
Kamin
istik
wia R
iver
(Sub—Basin l)
Nipi
gon—
Long
Lac-
Whit
e
Riv
ers
(Su
b—B
asi
n 2
)
Mag
pie
-Mi
chi
pic
ote
n—
Mont
real
Rive
rs
(Su
b—B
asi
n 3
)
Tot
al
Can
adi
an
Lak
e S
upe
rio
r
Bas
in
18,
047
2,163
20,210
17,723
2,146
19,869
11,0
91
15,4
17
1,247
1,746
12,338
17,163
7,0
03
18,
428
681
1,58
8
7,
68
4
20
,0
16
acr
es
=
hec
tar
es
(ha
)
X
2.4
71
 
DEFINITIONS
Urb
an
Pop
ula
tio
n,
as
def
ine
d i
n t
he
197
1 C
ens
us
of
Can
ada
, i
ncl
ude
s t
he
pop
ula
tio
n l
ivi
ng
in:
(1)
inc
orp
ora
ted
cit
ies
, t
own
s a
nd
vil
lag
es
wit
h a
pop
ula
tio
n o
f 1
,00
0 o
r o
ver
;
(2)
uni
nco
rpo
rat
ed
pla
ces
of
1,0
00
or
ove
r,
hav
ing
a p
opu
lat
ion
den
sit
y o
f a
t l
eas
t 1
,00
0 p
er
squ
are
mil
e;
and
(3)
the
bui
lt—
up
fri
nge
s o
f (
l)
and
(2)
hav
ing
a m
ini
mum
pop
ula
tio
n o
f 1
,00
0
and a density of at least 1,000 per square mile.
Urb
an
Are
a r
efe
rs
to
the
lan
d a
ctu
all
y u
sed
for
res
ide
nti
al,
com
mer
cia
l,
industrial, institutional or transportation purposes.
Lan
d C
ons
ump
tio
n R
ate
is
an
int
ens
ity
mea
sur
e d
esc
rib
ing
the
rel
ati
on—
shi
p b
etw
een
urb
an
pop
ula
tio
n a
nd
urb
an
are
a,
exp
res
sed
in
hec
tar
es
per
1,000 persons.
 
Urb
an
lan
d f
ore
cas
ts
for
the
Can
adi
an
por
tio
n o
f t
he
Lak
e S
upe
rio
r
Basi
n ar
e pr
esen
ted
by S
ub—B
asin
in T
able
21.
Tota
l ur
ban
land
is
proj
ecte
d to
incr
ease
by a
bout
40 p
erce
nt o
ver
the
fore
cast
peri
od,
from
8800
ha
(217
4 ac
res)
in 1
972
to 1
2,20
0 ha
(30,
146
acre
s)
in 2
020.
This
pro
jec
ted
urb
an
exp
ans
ion
wil
l n
ece
ssi
tat
e t
he
con
ver
sio
n o
f l
and
in
other uses to urban use.
  
Rec
ent
ly,
the
Lan
ds
Dir
ect
ora
te
Env
iro
nme
nt
Can
ada
(5),
stu
dyi
ng
the
conv
ersi
on o
f ru
ral
to u
rban
land
in t
he C
anad
ian
Lake
Supe
rior
Basi
n fo
und,
in t
he T
hund
er B
ay a
rea,
that
abou
t 56
perc
ent
of t
he n
ewly
—
urba
nize
d la
nd f
rom
1966
to 1
971
had
form
erly
been
fore
sted
land
.
Abou
t
43 p
erce
nt o
f th
e ru
ral
to u
rban
conv
ersi
on i
nvol
ved
agri
cult
ural
land
.
It i
s li
kely
that
futu
re r
ural
to u
rban
land
conv
ersi
on i
n th
e Ca
nadi
an
Lake Superior Basin will follow the same pattern.
TABLE 21
URBAN LAND FORECASTS FOR THE CANADIAN PORTION
OF THE LAKE SUPERIOR BASIN
(ha)
Sub—Basin 1972 1980 2000 2020
Kaministikwia 6,727 7,084 8,283 8,814
Nipigon-Long Lac— 387 387 387 387
White
Magpie—Michipicoten— 1,686 2,129 2,630 2,999
Montreal
Total Canadian
Lake Superior 8,800 9,600 11,300 12,200
Basin
acres = hectares (ha) x 2.471
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MMARX
Maj
or
lan
d u
se
pro
jec
tio
ns
for
the
Can
adi
an
Lak
e S
upe
rio
r B
asi
n
are
sum
mar
ize
d
in
Tab
le
22.
No
maj
or
cha
nge
s
in
lan
d
use
are
for
eca
st.
Urb
an
lan
d
may
inc
rea
se;
agr
icu
ltu
ral
lan
d m
ay
dec
rea
se;
oth
er
(in
clu
din
g
rec
rea
tio
nal
)
lan
d
cou
ld
inc
rea
se;
and
for
est
lan
d
may
dec
lin
e
sli
ght
ly.
But
al
l
th
es
e
ch
an
ge
s
ar
e
sm
al
l
wi
th
re
sp
ec
t
to
th
e
si
ze
of
the
Ba
si
n,
in
vo
lv
in
g
on
ly
ab
ou
t
1
pe
rc
en
t
of
its
to
ta
l
ar
ea
.
TABLE 22
MAJ
OR
LAN
D
USE
PRO
JEC
TIO
NS
FOR
THE
CAN
ADI
AN
POR
TIO
N
OF
THE
LAKE SUPERIOR BASIN, 1972-2020
(1000 ha)
La
nd
Us
e
19
72
19
80
20
00
20
20
(base year)
Ur
ba
n
8.
8
9.
6
11
.3
12
.2
Ag
ri
cu
lt
ur
e
26
.3
20
.2
12
.3
7.
7
Fo
re
st
9,
36
9.
6
9,
36
7.
8
9,
34
8.
6
9,
29
6.
2
Ot
he
r
54
.0
61
.1
86
.5
14
2.
6
To
ta
l
La
nd
Us
e
9,
45
8.
7
9,
45
8.
7
9,
45
8.
7
9,
45
8.
7
ac
re
s
=
he
ct
ar
es
(h
a)
x
2.
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1
S
P
E
C
I
A
L
I
Z
E
D
L
A
N
D
U
S
E
S
Th
e
fi
ve
ca
te
go
ri
es
of
sp
ec
ia
li
ze
d
la
nd
us
es
,
in
cl
ud
in
g
wa
st
e
di
sp
os
al
,
er
os
io
n
zo
ne
s,
in
te
ns
iv
e
li
ve
st
oc
k
op
er
at
io
ns
,
hi
gh
de
ns
it
y,
no
n—
se
we
re
d
re
si
de
nt
ia
l
ar
ea
s
an
d
re
cr
ea
ti
on
al
la
nd
s,
be
ar
no
si
mp
le
re
la
ti
on
sh
ip
wi
th
th
e
st
an
da
rd
ec
on
om
ic
an
d
de
mo
gr
ap
hi
c
va
ri
ab
le
s.
Th
e
fu
tu
re
pa
tt
er
n
an
d
ex
te
nt
of
sp
ec
ia
li
ze
d
la
nd
us
es
in
th
e
Ca
na
di
an
La
ke
Su
pe
ri
or
Ba
si
n
wi
ll
be
mo
re
a
fu
nc
ti
on
of
in
te
ra
ct
in
g
so
ci
al
,
te
ch
no
lo
gi
ca
l
an
d
le
gi
sl
at
iv
e
fa
ct
or
s
th
an
of
po
pu
la
ti
on
an
d
ec
on
om
ic
s.
Th
e
fo
re
ca
st
s
in
th
is
se
ct
io
n
ex
te
nd
on
ly
to
19
90
be
ca
us
e
of
th
e
gr
ea
t
un
ce
rt
ai
nt
ie
s
in
vo
lv
ed
in
sp
ec
ia
li
ze
d
la
nd
us
es
.
W
A
ma
jo
r
tr
en
d
in
wa
st
e
di
sp
os
al
is
to
wa
rd
fe
we
r,
bu
t
la
rg
er
an
d
be
tt
er
ma
na
ge
d
wa
st
e
di
sp
os
al
si
te
s.
Th
e
nu
me
ro
us
op
en
du
mp
si
te
s
in
th
e
Ca
na
di
an
La
ke
Su
pe
ri
or
Ba
si
n
ar
e
be
in
g
cl
os
ed
as
wa
st
e
is
co
ns
ol
id
at
ed
in
to
la
rg
e
sa
ni
ta
ry
la
nd
fi
ll
op
er
at
io
ns
.
As
po
pu
la
ti
on
gr
ow
s,
th
er
e
sh
ou
ld
be
mo
re
wa
st
e,
bu
t
th
e
wa
te
r
qu
al
it
y
im
pl
ic
at
io
ns
of
th
is
in
cr
ea
se
d
wa
st
e
ar
e
no
t
ye
t
cl
ea
r.
Th
e
Pr
ov
in
ce
of
On
ta
ri
o
ha
s
ad
op
te
d
a
wa
st
e
ma
na
ge
me
nt
pr
og
ra
m,
ca
ll
ed
Re
so
ur
ce
Re
co
ve
ry
,
wh
ic
h
us
es
ev
er
y
pr
ac
ti
ca
l
me
an
s
av
ai
la
bl
e
to
re
co
ve
r
al
l
va
lu
ab
le
re
SO
ur
ce
s
fr
om
th
e
wa
st
e
pr
od
uc
ed
in
th
e
Pr
ov
in
ce
,
an
d
at
th
e
sa
me
ti
me
51
  
to
el
im
in
at
e
un
ne
ce
ss
ar
y
wa
st
e
(6
).
Th
e
pr
og
ra
m
is
de
si
gn
ed
to
pr
ov
id
e,
in
th
re
e
fi
ve
—y
ea
r
st
ag
es
,
al
l
th
e
fa
ci
li
ti
es
ne
ce
ss
ar
y
fo
r
co
mp
le
te
re
so
ur
ce
re
co
ve
ry
to
se
rv
e
at
le
as
t
90
pe
rc
en
t
of
th
e
po
pu
la
ti
on
of
On
ta
ri
o,
an
d
al
l
bu
t
el
im
in
at
e
th
e
ne
ed
fo
r
th
e
la
nd
fi
ll
of
wa
st
e.
If
th
e
ab
ov
e
pl
an
is
im
pl
em
en
te
d,
an
d
ga
rb
ag
e
is
in
de
ed
tr
an
sf
or
me
d
in
to
a
re
so
ur
ce
,
wa
st
e
di
sp
os
al
ma
y
no
t
be
a
pr
ob
le
m
in
th
e
fu
tu
re
.
ERQSLQN
La
ke
sh
or
e
an
d
ri
ve
rb
an
k
er
os
io
n
ar
e
ba
si
ca
ll
y
na
tu
ra
l
pr
oc
es
se
s
ca
us
ed
by
na
tu
ra
l
ph
en
om
en
a.
It
is
li
ke
ly
th
es
e
pr
oc
es
se
s
wi
ll
co
nt
in
ue
at
th
ei
r
pr
es
en
t
lo
ng
te
rm
ra
te
s
in
th
e
fu
tu
re
.
Ho
we
ve
r,
na
tu
ra
l
er
os
io
n
ca
n
be
ac
ce
le
ra
te
d
by
th
e
cl
ea
ri
ng
of
ve
ge
ta
ti
on
an
d
co
ns
tr
uc
ti
on
on
sh
or
el
an
ds
.
In
or
de
r
to
pr
ev
en
t
pr
op
er
ty
da
ma
ge
an
d
ev
en
lo
ss
of
li
fe
,
sh
or
el
in
e
ma
na
ge
me
nt
pr
og
ra
ms
wi
ll
pr
ob
ab
ly
be
im
pl
em
en
te
d
in
th
e
ne
ar
fu
tu
re
.
Su
ch
pr
og
ra
ms
wo
ul
d
re
gu
la
te
de
ve
lo
pm
en
t
in
er
os
io
n
pr
on
e
zo
ne
s,
an
d
th
er
eb
y
pr
ev
en
t
fu
rt
he
r
ma
n-
ca
us
ed
er
os
io
n.
W
E
E
D
—
N
i
Du
e
to
ec
on
om
ie
s
of
sc
al
e
an
d
th
e
es
ca
la
ti
ng
co
st
of
la
nd
,
th
e
tr
en
d
to
wa
rd
la
rg
er
nu
mb
er
s
of
li
ve
st
oc
k
co
nf
in
ed
to
sm
al
l
ar
ea
s
wi
ll
li
ke
ly
co
nt
in
ue
in
th
e
ne
ar
fu
tu
re
.
Ho
we
ve
r,
if
th
e
an
im
al
wa
st
e
is
pr
op
er
ly
ha
nd
le
d,
it
ne
ed
no
t
ha
ve
a
ne
ga
ti
ve
im
pa
ct
on
wa
te
r
qu
al
it
y.
Be
ef
ca
tt
le
ar
e
ex
pe
ct
ed
to
co
ns
ti
tu
te
an
in
cr
ea
si
ng
pr
op
or
ti
on
of
th
e
to
ta
l
nu
mb
er
of
ca
tt
le
,
du
e
to
a
re
la
ti
ve
de
cl
in
e
in
th
e
de
ma
nd
fo
r
dairy products.
HI
GH
DE
NS
IT
Y;
NO
N'
SE
WE
RE
D
RE
SI
DE
NT
IA
L
AR
EA
S
Th
e
ur
ba
n,
hi
gh
de
ns
it
y,
no
n—
se
we
re
d
re
si
de
nt
ia
l
ar
ea
s
ar
e
fo
re
ca
st
to
gr
ad
ua
ll
y
be
co
nn
ec
te
d
to
mu
ni
ci
pa
l
se
wa
ge
sy
st
em
s.
Th
e
ru
ra
l
co
mp
on
en
t
of
th
e
hi
gh
de
ns
it
y,
no
n—
se
we
re
d
re
si
de
nt
ia
l
ar
ea
s
wi
ll
li
ke
ly
in
cr
ea
se
al
on
g
wi
th
in
cr
ea
se
s
in
th
e
ru
ra
l,
no
n—
fa
rm
po
pu
la
ti
on
.
Ad
va
nc
es
in
pr
iv
at
e
wa
st
e
di
sp
os
al
sy
st
em
te
ch
no
lo
gy
ma
y
co
nt
ri
bu
te
to
im
pr
ov
ed
ef
fi
ci
en
cy
,
re
su
lt
in
g
in
le
ss
po
ll
ut
io
n
of
gr
ou
nd
an
d
su
rf
ac
e
water.
REQREAILQNALLANDi
If
th
e
su
pp
ly
of
re
cr
ea
ti
on
al
la
nd
s
ke
ep
s
up
wi
th
th
e
de
ma
nd
fo
r
re
cr
ea
ti
on
,
it
wi
ll
li
ke
ly
in
cr
ea
se
in
th
e
fu
tu
re
.
No
t
on
ly
wi
ll
th
er
e
be
a
la
rg
er
po
pu
la
ti
on
,
bu
t
an
an
ti
ci
pa
te
d
sh
or
te
r
wo
rk
we
ek
wi
ll
gi
ve
ea
ch
pe
rs
on
mo
re
ti
me
fo
r
re
cr
ea
ti
on
al
pu
rs
ui
ts
.
M
A
I
E
B
I
A
L
S
U
S
A
G
E
E
O
R
E
C
A
S
I
S
EESJZLSJDES.
Th
e
cu
rr
en
t
us
e
of
ag
ri
cu
lt
ur
al
pe
st
ic
id
es
in
th
e
Ca
na
di
an
La
ke
Su
pe
ri
or
Ba
si
n
is
ve
ry
lo
w.
Co
ns
eq
ue
nt
ly
,
no
fo
re
ca
st
s
of
it
s
us
e
we
re
pr
ep
ar
ed
.
52
44
A_
_—
——
——
——
——
——
——
——
——
——
——
——
——
——
——
——
——
——
:Z
II
II
II
II
II
I-
II
II
II
II
II
Il
ll
-I
II
II
The
use
of
pes
tic
ide
s i
n f
ore
str
y o
per
ati
ons
is
lik
ely
muc
h g
rea
ter
tha
n t
hei
r u
se
in
agr
icu
ltu
re,
but
no
fig
ure
s w
ere
ava
ila
ble
to
pro
vid
e
substantiation.
EEBILLJZEBﬁ
The
vol
ume
of
fer
til
ize
r t
hat
wil
l b
e u
sed
by
agr
icu
ltu
re
in
the
Can
adi
an
por
tio
n o
f t
he
Lak
e S
upe
rio
r B
asi
n i
n t
he
fut
ure
wil
l d
epe
nd,
in
a c
omp
lex
way
,
upo
n t
he
are
a u
sed
by
agr
icu
ltu
re,
pri
ces
of
far
m
pro
duc
ts,
pri
ces
of
fer
til
ize
rs,
env
iro
nme
nta
l c
ons
tra
int
s a
nd
tec
hni
cal
lim
its
.
Bec
aus
e
of
the
unc
ert
ain
ty
of
lon
g—r
un
pro
jec
tio
ns,
mos
t
of
the
se
fac
tor
s
hav
e
bee
n
exc
lud
ed
fro
m
the
agr
icu
ltu
ral
for
eca
sti
ng
exe
rci
se.
How
eve
r,
the
env
iro
nme
nta
l
imp
lic
ati
ons
of
con
tin
ued
use
of
fer
til
ize
rs
mak
e
it
imp
ort
ant
to
con
sid
er
the
mag
nit
ude
of
the
ir
use
in
the
fut
ure
.
A d
esc
rip
tio
n
of
the
met
hod
olo
gy
app
ear
s
in
App
end
ix
A o
f
Volume I in this report series.
The
pro
jec
ted
nut
rie
nt
con
ten
t
of
fer
til
ize
rs
use
d
in
the
Can
adi
an
La
ke
Su
pe
ri
or
Ba
si
n
is
pr
es
en
te
d
in
Ta
bl
e
23
(7)
.
Th
e
fo
re
ca
st
s
are
ve
ry
se
ns
it
iv
e
to
th
e
as
su
mp
ti
on
s
up
on
wh
ic
h
th
ey
ar
e
ba
se
d.
Th
e
fa
ct
or
s
be
hi
nd
th
e
pr
oj
ec
ti
on
s
in
Ta
bl
e
23
in
cl
ud
e
the
fo
ll
ow
in
g:
1)
an
in
cr
ea
si
ng
pr
op
or
ti
on
of
th
e
ar
ea
un
de
r
cr
op
s
wi
ll
be
fertilized;
2)
th
e
to
ta
l
ar
ea
un
de
r
cr
op
s
wi
ll
co
nt
in
ue
to
de
cl
in
e;
an
d
3)
th
er
e
wi
ll
be
a
sh
if
t
to
cr
op
s
wh
ic
h
re
qu
ir
e
mo
re
in
te
ns
iv
e
fertilization.
In
th
e
Ca
na
di
an
po
rt
io
n
of
th
e
La
ke
Su
pe
ri
or
Ba
si
n,
th
e
fo
re
ca
st
s
in
di
ca
te
th
e
ra
te
of
wi
th
dr
aw
al
of
ag
ri
cu
lt
ur
al
la
nd
wi
ll
be
ve
ry
cl
os
e
to
,
or
ex
ce
ed
,
th
e
fo
re
ca
st
ra
te
of
in
cr
ea
se
in
th
e
pr
op
or
ti
on
of
th
e
cr
op
ar
ea
fe
rt
il
iz
ed
.
Th
e
pr
oj
ec
te
d
re
su
lt
wi
ll
be
an
ov
er
al
l
de
cl
in
e
in
fe
rt
il
iz
er
nu
tr
ie
nt
s
in
th
e
Ca
na
di
an
La
ke
Su
pe
ri
or
Ba
si
n,
fr
om
1,
01
2
t
(2
.2
2
mi
ll
io
n
lb
)
in
19
71
to
72
4
t
(1
.5
9
mi
ll
io
n
lb
)
in
20
20
.
RQAILSALlﬁ
Th
e
la
rg
e
vo
lu
me
of
sa
lt
ap
pl
ie
d
to
ro
ad
s
is
ba
se
d
up
on
th
e
do
mi
na
nc
e
of
pr
iv
at
e
mo
to
r
ve
hi
cl
es
.
If
pr
iv
at
e
tr
an
sp
or
ta
ti
on
is
de
—e
mp
ha
si
ze
d
in
th
e
fu
tu
re
,
th
e
ne
ed
to
ke
ep
ro
ad
s
fr
ee
of
sn
ow
an
d
ic
e
wi
ll
be
re
du
ce
d.
At
th
e
sa
me
ti
me
,
ho
we
ve
r,
em
er
ge
nc
y
ve
hi
cl
es
(e
.g
.,
fi
re
en
gi
ne
s,
po
li
ce
ca
rs
,
am
bu
la
nc
es
),
bu
se
s
an
d
al
l
fo
rm
s
of
pu
bl
ic
su
rf
ac
e
tr
an
sp
or
t
wi
ll
st
il
l
be
im
pe
de
d
by
wi
nt
er
ro
ad
co
nd
it
io
ns
.
Th
er
ef
or
e,
th
e
ex
ti
nc
ti
on
of
th
e
p
r
i
va
t
e
ve
h
i
c
l
e
wo
ul
d
no
t
m
a
r
k
th
e
en
d
of
th
e
e
n
vi
r
o
n
m
e
n
t
—t
r
a
n
s
p
o
r
t
a
t
i
o
n
co
nf
li
ct
ov
er
de
ic
in
g
ag
en
ts
.
Th
e
us
e
of
ro
ad
sa
lt
in
th
e
Ca
na
di
an
po
rt
io
n
of
th
e
La
ke
Su
pe
ri
or
Ba
si
n
is
lo
w,
in
c
o
m
p
a
r
i
s
o
n
to
th
e
ot
he
r
Gr
ea
t
La
ke
s
b
o
t
h
b
e
c
a
us
e
of
La
ke
Su
pe
ri
or
's
lo
w
wi
n
t
e
r
t
e
m
p
e
r
a
t
ur
e
s
,
vh
i
c
h
p
r
e
c
l
ud
e
th
e
ef
fe
ct
iv
e
us
e
of
sa
lt
,
an
d
be
ca
us
e
of
th
e
sm
al
l
am
ou
nt
of
ro
ad
s
in
th
e
ar
ea
.
Ro
ad
sa
lt
is
pr
oj
ec
te
d
to
in
cr
ea
se
to
30
,2
87
t
(6
6.
6
mi
ll
io
n
lb
)
in
19
80
,
34
,6
84
t
(7
6.
3
mi
ll
io
n
lb
)
in
20
00
,
an
d
39
,3
88
t
(8
6.
6
mi
ll
io
n
lb
)
in
20
20
.
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 TABLE 23
FOR
ECA
ST
WEI
GHT
OF
NUT
RIE
NTS
IN
COM
MER
CIA
L F
ERT
ILI
ZER
USE
D B
Y A
GRI
CUL
TUR
E
IN
THE
CAN
ADI
AN
POR
TIO
N
OF
THE
LAKE SUPERIOR BASIN
 
(t/a)
1971 1980 2000 2020
Nit
rog
en
320
301
337
230
Ph
os
ph
or
us
(P2
05)
307
289
324
22
0
Pot
ass
ium
(K2
0)
285
364
408
274
To
ta
l
Nu
tr
ie
nt
s
1,
01
2
95
4
1,
06
9
72
4
pounds (lb) (t) x 2200
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